Deciphering the Positional Influence of the Hydroxyl Group in the Cinnamoyl Part of 3-Hydroxy Flavonoids for Structural Modification and Their Interaction with the Protonated and B Form of Calf Thymus DNA Using Spectroscopic and Molecular Modeling Studies.
Studies on the interaction of naturally occurring flavonoids with different polymorphic forms of nucleic acid are helpful for understanding the molecular aspects of binding mode and providing direction for the use and design of new efficient therapeutic agents. However, much less information is available on the interactions of these compounds with different polymorphic forms of DNA at the molecular level. In this report we investigated the interaction of two widely abundant dietary flavonoids quercetin (Q) and morin (M) with calf thymus (CT) DNA. Spectrophotometric, spectropolarimetric, viscosity measurement, and molecular docking simulation methods are used as tools to delineate the binding mode and probable location of the flavonoids and their effects on the stability and conformation of DNA. It is observed that in the presence of the protonated form of DNA the dual fluorescence of Q and M resulting from the excited-state intramolecular proton transfer (ESIPT) is modified significantly. Structural analysis showed Q and M binds weakly to the B form (groove binding) compared to the protonated form of CT DNA (electrostatic interaction). In both cases, Q binds strongly to both forms of DNA compared to M.